Introduction
============

Tinnitus is the sound sensation perceived by a sole individual regardless of the external sound stimulus. Tinnitus is not a disease but a symptom. It is considered the third worst symptom for humans, only surpassed by intense and intractable pain and dizziness. [@JR0975or-1] [@JR0975or-2] There is no concrete statistical data about the prevalence of tinnitus in Brazil. However, it is believed that more than 28 million Brazilians experience tinnitus at some stage of their lives. [@JR0975or-3] [@JR0975or-4]

Several impairments are associated with the presence of tinnitus, such as failure in reasoning, memory, and concentration. These alterations can influence negatively the quality of life of the individuals affected by tinnitus, and there are reports in the literature on the association of these alterations impairing work and leisure activities, rest time, communication, both in the social and domestic environments, with repercussions on the psychic sphere, causing people to be irritable, anxious, distressed, depressed, and insomniac. [@JR0975or-5] [@JR0975or-6] [@JR0975or-7] [@JR0975or-8] [@JR0975or-9]

The measurement of tinnitus is still a very controversial topic, and there is no standardized measure widely used in the audiological routine. Although otoneurological and psychoacoustic tests may aid in the clinical diagnosis and choice of treatment, they are not sensitive or specific tests to measure the quality of life (QoL) impairment due to tinnitus.

However, there are subjective assessment tools available in Portuguese, such as the Hospital Anxiety and Depression Scale (HADS), most commonly used to detect symptoms of depression, due to its easy applicability. [@JR0975or-10] [@JR0975or-11] [@JR0975or-12] As tinnitus is a subjective symptom, it is difficult to analyze, evaluate and treat. Assessment instruments, such as acuphenometry and, aisual analogue scale (VAS), and questionnaires to determine the impact of tinnitus, such as the Tinnitus Handicap Inventory (THI), are important tools in addition to individual approaches in the treatment of patients afflicted by tinnitus. [@JR0975or-9] [@JR0975or-13] [@JR0975or-14] [@JR0975or-15]

The THI is a specific questionnaire to evaluate the emotional, functional, and catastrophic aspects triggered by tinnitus. [@JR0975or-9] [@JR0975or-16] [@JR0975or-17] Ferreira et al [@JR0975or-14] and Schmidt et al [@JR0975or-18] adapted the THI to the Portuguese language determining its reproducibility and validity. The Brazilian version of the THI was considered a reliable, valid and reproducible instrument for the verification of impairment in the quality of life caused by tinnitus. [@JR0975or-14]

Tinnitus is a constant complaint in the medical and speech-language clinics, and its association with hearing loss is reported by 85 to 96% of patients. Tinnitus from the sensorineural hearing system presents more complex pathophysiology, making it more distressing to the patient and challenging for the clinician. [@JR0975or-19] [@JR0975or-20] Some studies show a relationship between the severity of tinnitus and the degree of hearing loss. [@JR0975or-21] [@JR0975or-22] Baskill and Coles [@OR0975or-23] believe that the influence of the degree of hearing loss on the severity of tinnitus is still uncertain, as they found the correlation between auditory thresholds and annoyance by tinnitus to be weak.

Numerous authors have described the repercussion of tinnitus on the individual\'s quality of life. The adverse effects caused by tinnitus on the quality of life of the subjects may be reduced, even there is no effective cure. [@JR0975or-24] Scientific knowledge about tinnitus variables is essential to provide subsidies that help the evaluation and decision on the most appropriate clinical treatment; and studies that address the impact of tinnitus are useful for promoting the quality of life of the individuals affected.

Thus, the aim of this study was to analyze the perception of the handicap in patients with tinnitus and hearing loss, as well as the possible associations between the variables hearing loss, loudness, onset, frequency and annoyance by tinnitus, and the correlation between the VAS and the THI.

Material and Methods
====================

The study was approved by the research ethics committee of the institution (process number 8733/2008), and a written informed consent was obtained from all participants. It is an observational, descriptive and cross-sectional study that recruited 30 patients, obtained from a convenience sample that attended the Tinnitus Outpatient Clinic of a general hospital for 18 months.

The inclusion criteria were patients of both genders, with a current complaint of tinnitus, older than 18 years old, who presented unilateral or bilateral sensorineural hearing loss, regardless of the degree of hearing loss, and who were being followed at the institution\'s tinnitus outpatient clinic. Patients with conductive hearing loss and history of cognitive problems or psychiatric diseases that could affect their quality of life were excluded. An interview for the collection of personal, demographic, and hearing loss and tinnitus aspects of the patient was conducted.

The loudness of tinnitus was evaluated by VAS. For this, the patient received a blank sheet of paper containing a continuous line, written, "no tinnitus" at one end, and "maximum tinnitus" at the other. The researcher asked the patient: "Today, how loud is your tinnitus?" and requested the patient to mark a dot on the continuous line, according to his\\her sensation. The patient was advised that the left extremity corresponded to no tinnitus sensation, and the right end to the maximum tinnitus sensation. The patient was not aware that the continuous line had 100 mm, in which 0 mm corresponded to "no tinnitus" and 100 mm corresponded to "maximum tinnitus." [@JR0975or-25] The quantification of tinnitus loudness as per the VAS was classified as mild (0--39 mm), moderate (40--79 mm), and severe (80--100 mm). [@JR0975or-26] After the use of VAS, the Brazilian version of the THI questionnaire was applied. [@JR0975or-14] In the application, each question was read orally by the researcher to include those patients with visual impairment or illiteracy. The patients were interviewed individually.

The Brazilian version of the THI is composed of 25 questions, divided into 3 scales. Functional (F) measures the annoyance caused by tinnitus in mental, social, occupational, and physical functions. The emotional (E) scale measures affective responses, such as anxiety, anger, and depression. The catastrophic (C) scale quantifies the despair and inability referred to by the affected person to live with or get rid of the symptom. [@JR0975or-14]

The possible answers are "yes," "no," and "sometimes," receiving respectively four points, zero points, and two points. The questions are divided into 11 questions for the F scale, 9 questions for the E scale, and 5 questions for the C scale. The total score for each scale analyzed is 44 points for the functional, 36 points for the emotional, and 20 points for the catastrophic scale. The scores can vary from 0 to 100 (points or %) and correspond to a maximum loss of quality of life when they reach 100 points or 100%. [@JR0975or-14] Tinnitus annoyance was classified by the sum of points resulting from the Brazilian version of the THI and classified as slight (0--16%), mild (18--36%), moderate (38--56%), severe (58--76%), or catastrophic (78--100%). [@JR0975or-27] The categories, slight and mild, as well as categories severe and catastrophic, were grouped to perform the statistical analysis.

Hearing loss was classified as follows: unilateral, bilateral, and symmetrical, and bilateral asymmetric losses.

For the epidemiological study of tinnitus in the sample studied, the occurrence of this symptom was analyzed by gender, age group, site affected by tinnitus (right ear, left ear, both ears, or head), frequency (sometimes, often, always), symptom onset (\< 5 years, between 5 and 10 years, \> 10 years), number of perceived sounds (single or multiple) and type of tinnitus reported. Data on the epidemiological study of tinnitus were described regarding frequency and percentage. The Fisher exact test was applied to analyze the association between the variables loudness and annoyance by tinnitus; start and loudness of tinnitus; beginning and annoyance by tinnitus; frequency and annoyance by tinnitus; hearing loss and loudness of tinnitus, and hearing loss and annoyance by tinnitus. The SAS software version 9.2 (SAS Institute Inc., Cary, NC, USA) was used, and a significance level of 5% was adopted. The Spearman correlation coefficient was applied to compare the VAS and THI values. [@BR0975or-28]

Results
=======

Of the 30 patients evaluated, 11 were male (36.7%) and 19 were female (63.3%). The ages ranged from 31 to 78 years old, with a mean of 56.5 years old (median = 58 years old). The characterization of tinnitus for the studied series ( *n*  = 30) obtained in the interview is presented in [Table 1](#TB0975or-1){ref-type="table"} .

###### Characterization of tinnitus in the studied sample ( *n*  = 30) according to the affected site, frequency, onset of symptom, and number of perceived sounds

  -------------------------------------------------------------
  Item                         Percentage of patients
  ---------------------------- --------------------------------
  Site affected by tinnitus    Unilateral right -- 13%\
                               Unilateral left -- 20%\
                               **Bilateral -- 60%**\
                               Head -- 7%

  Frequency of tinnitus        Sometimes -- 7%\
                               Often -- 10%\
                               **Always -- 80%**\
                               Do not know how to refer -- 3%

  Onset of tinnitus            **\< 5 years -- 53%**\
                               Between 5 and 10 years -- 23%\
                               \> 10 years -- 23%

  Number of perceived sounds   **Unique -- 73%**\
                               Multiple -- 27%
  -------------------------------------------------------------

In bold, the most prevalent conditions.

The type of tinnitus reported by the patients was mostly "cricket" and "whistle" (30%), followed by "wheezing" (23.3%), "cicada" (20%) and lesser "pressure cooker," "insect," "bird," "rain," "refrigerator," and "waterfall."

The following results were obtained regarding the classification of hearing loss: 13.3% of the patients had mild unilateral hearing loss, 43.4% mild bilateral symmetrical, 20% moderate bilateral symmetrical and 23.3% mild/moderate bilateral asymmetrical hearing loss.

The score of the VAS considered in this study were established as follows: mild (2 to 35 mm), moderate (42 to 79 mm), and severe (92 to 100 mm).

Concerning the loudness of the tinnitus of the studied population, the VAS results showed that 43.5% of the patients presented mild, 36.5% presented moderate, and 20% presented severe loudness of the tinnitus. Regarding the annoyance by tinnitus according to the Brazilian version of the THI, 46.5% showed slightly/mild, 10% moderate, and 43.5% severe/catastrophic discomfort. The categories slightly and mild, as well as the categories severe and catastrophic, were grouped for the accomplishment of the statistical analysis.

There was no association between loudness and annoyance by tinnitus ( *p*  = 0.49) ( [Table 2](#TB0975or-2){ref-type="table"} ) and between the onset of tinnitus and loudness ( *p*  = 0.9) ( [Table 3](#TB0975or-3){ref-type="table"} ), but there was a significant association between the variables hearing loss and loudness ( *p*  = 0.03) ( [Table 4](#TB0975or-4){ref-type="table"} ). There was no association between the variables onset and frequency of tinnitus as annoyance (\[ *p*  = 0.23, ( [Table 5](#TB0975or-5){ref-type="table"} \]) and \[ *p*  = 0.63, [Table 6](#TB0975or-6){ref-type="table"} \], respectively), as there was no association between hearing loss and the annoyance by tinnitus (\[ *p*  = 0.39, [Table 7](#TB0975or-7){ref-type="table"} \]).

###### Descriptive analysis and Fisher exact test results when there was association between loudness and annoyance by tinnitus ( *n*  = 30)

  LOUDNESS   ANNOYANCE    Total     *p* -value               
  ---------- ------------ --------- ------------ ----------- ------
  Mild       62%          8%        30%          100%        0.49
  Moderate   27%          18%       55%          100%        
  Severe     50%          0%        50%          100%        
  Total      14 (46.7%)   3 (10%)   13 (43.3%)   30 (100%)   

###### Descriptive analysis and Fisher exact test results when there was association between the onset of tinnitus and loudness ( *n*  = 30)

  ONSET OF TINNITUS        LOUDNESS     Total        *p* -value               
  ------------------------ ------------ ------------ ------------ ----------- -----
  \< 5 years               37%          44%          19%          100%        0.9
  \> 10 years              44%          28%          28%          100%        
  Between 5 and 10 years   57%          28%          15%          100%        
  Total                    13 (43.3%)   11 (36.7%)   6 (20%)      30 (100%)   

###### Descriptive analysis and Fisher exact test results when there was association between hearing loss and loudness of tinnitus ( *n*  = 30)

  HEARING LOSS                             LOUDNESS     Total        *p* -value               
  ---------------------------------------- ------------ ------------ ------------ ----------- ---------------------------------------------
  (Normal/mild) Unilateral                 25%          75%          0%           100%        0.03 [\*](#FN0975or-2){ref-type="table-fn"}
  Mild bilateral symmetrical               62%          23%          15%          100%        
  (Mild/moderate) bilateral asymmetrical   14%          72%          14%          100%        
  Moderate bilateral symmetrical           50%          0%           50%          100%        
  Total                                    13 (43.3%)   11 (36.7%)   6 (20%)      30 (100%)   

statistically significant value.

###### Descriptive analysis and the Fisher exact test results when there was association between the onset of tinnitus and annoyance ( *n*  = 30)

  ONSET OF TINNITUS        ANNOYANCE    Total     *p* -value               
  ------------------------ ------------ --------- ------------ ----------- ------
  \< 5 years               56%          19%       25%          100%        0.23
  \> 10 years              29%          0%        71%          100%        
  Between 5 and 10 years   43%          0%        57%          100%        
  Total                    14 (46.7%)   3 (10%)   13 (43.3%)   30 (100%)   

###### Descriptive analysis and the Fisher exact test results when there was association between tinnitus frequency and annoyance ( *n*  = 30)

  FREQUENCY                  ANNOYANCE    Total     *p* -value               
  -------------------------- ------------ --------- ------------ ----------- ------
  Often                      67%          0%        33%          100%        0.63
  Do not know how to refer   0%           0%        100%         100%        
  Always                     50%          13%       37%          100%        
  Sometimes                  0%           0%        100%         100%        
  Total                      14 (46.7%)   3 (10%)   13 (43.3%)   30 (100%)   

###### Descriptive analysis and Fisher exact test results when there was association between hearing loss and annoyance ( *n*  = 30)

  LOSS                                     ANNOYANCE    Total     *p* -value               
  ---------------------------------------- ------------ --------- ------------ ----------- ------
  (Normal/mild) Unilateral                 50%          25%       25%          100%        0.39
  Mild bilateral symmetrical               54%          8%        38%          100%        
  (Mild/moderate) bilateral asymmetrical   14%          14%       72%          100%        
  Moderate bilateral symmetrical           67%          0%        33%          100%        
  Total                                    14 (46.7%)   3 (10%)   13 (10%)     30 (100%)   

[Table 8](#TB0975or-8){ref-type="table"} shows the mean values of the THI scores for each scale, in points and percentage, as well as the maximum score for each of the scales. It was observed that all scales were scored at half the maximum allowable score, and, although the functional scale had the highest score, these results showed that tinnitus affected the quality of life of the subjects in a similar way among the evaluated spheres, namely functional, emotional, and catastrophic. There was a weak correlation between VAS and THI (Spearman correlation coefficient = 0.23), as seen in [Fig. 1](#FI0975or-1){ref-type="fig"} .

###### Mean values of the Tinnitus Handicap Inventory scores ( *n*  = 30)

  Scales                        Emotional   Functional   Catastrophic
  ----------------------------- ----------- ------------ --------------
  Values in points              17.4        22.1         9.8
  Percentage values             48.33%      50.15%       49%
  Maximum score THI in points   36          44           20

Abbreviation: THI, Tinnitus Handicap Inventory.

![Graphic representation of the Spearman correlation coefficient between the visual analogue scale (VAS) in millimeter (mm) and the Tinnitus Handicap Inventory (THI) in percentage (%) ( *n*  = 30).](10-1055-s-0039-1697994-i0975or-1){#FI0975or-1}

Discussion
==========

In our population, 60% presented bilateral tinnitus and, of them, 80% described the frequency of tinnitus as "always present." Moreover, most subjects (73%) reported the perception of only one sound, and 27% referred to the perception of multiple sounds (two to four sounds reference) similar to previous studies. [@JR0975or-5] [@JR0975or-26] [@JR0975or-29] The types of tinnitus most reported by our patients, which was similar to the findings of other studies, had an acute pitch, like as "whistle" [@JR0975or-29] or "wheezing." [@JR0975or-30] Concerning the duration of tinnitus, most subjects (53%) reported onset of less than 5 years prior to the study, and it is relevant to say that some authors consider the presence of tinnitus for more than 3 years as a chronic complaint. [@JR0975or-26]

Some of the factors that can aggravate the annoyance by tinnitus are the sensations related to the type of sound, constancy, duration, and location of tinnitus, as well as hearing loss. [@JR0975or-2] However, in our study, there was no statistically significant association between the variables onset of tinnitus and annoyance (THI) or onset of tinnitus and loudness (VAS), neither there was an association between frequency of tinnitus and annoyance (THI), revealing that subjectivity of tinnitus, the diversity of causes, and the heterogeneity of the affected subjects make this symptom quite complex, which justifies the great variability of results. This clearly shows that subjects with tinnitus are heterogeneous, and that several factors contribute to the impact of the symptom on the patient\'s life.

Hearing loss was analyzed regarding the variables loudness and annoyance by tinnitus, and our results showed that there was a significant association only between hearing loss and loudness. The only condition in which patients presented a statistically significant association with severe loudness was bilateral hearing loss, revealing that more than the degree of hearing loss itself, the involvement of both ears could significantly interfere with the loudness of tinnitus.

Even in the cases with loudness classified as mild, the annoyance was classified as severe/catastrophic. Some authors have reported correlations between the loudness of tinnitus and the severity of associated distress. [@JR0975or-31] [@JR0975or-32] [@JR0975or-33] Our main hypothesis was that loudness could be associated with the annoyance and the quality of life of the patient. However, this association was not observed in this study.

Unlike other studies, [@JR0975or-8] [@JR0975or-30] there was a weak correlation between the VAS and the THI. The presence of a correlation between these measures increases the credibility of the studies with the VAS, which is a more straightforward method and offers easier assimilation for the majority of the Brazilian population. [@JR0975or-15] [@JR0975or-30]

All the subjects evaluated in this study presented impairment in their quality of life regarding emotional, functional, and catastrophic aspects, since all THI scales were scored at half the value of their maximum score. Most studies with THI did not mention the individual analysis of the scores of each scale. However, this analysis is essential, as it allows us to observe in the studied population which aspect is more or less affected in the quality of life and, in this way, to direct the more appropriate treatment for each case. Affirmative responses to specific items of the catastrophic scale, such as despair, loss of control, and fear of serious illness, warn the clinician that the patient may need referral to other professionals, such as psychologists or psychiatrists. [@JR0975or-9]

The application of the THI during the diagnostic and therapeutic process can help with the self-perception of the subjects, as well as to quantify this symptom regarding the emotional, functional, and catastrophic aspects.

The THI is a complete method of assessment, especially concerning the psychological and everyday aspects of tinnitus. However, using the two instruments together in clinical trials makes the results even more reliable. Subjects with tinnitus are heterogeneous, and several factors contribute to the impact of the symptom on the life of the patient. The complexity and heterogeneity of this population encourage more studies to evaluate the effects of this symptom on the quality of life, and to promote the early referral to specialized treatments (otorhinolaryngology, audiologist, psychology, and psychiatry), thus preventing the worsening of the symptom.

Research has described results in which the severity of tinnitus is associated with the severity of anxiety and depression disorders. [@JR0975or-30] [@JR0975or-34] Certain emotional disorders, such as anxiety and depression, are known to have important components in the medullary, pontine and mesencephalic levels of the brainstem, suggesting the hypothesis that the response of the limbic system to tinnitus may have a subcortical origin. There is a possibility of interactions between the dorsal cochlear nucleus (DCN) activity and other brainstem structures with the attentional and emotional components present in the perception of tinnitus. The hyperactivity of the DCN seems to contribute to the anxiety responses associated with tinnitus. These data highlight the need to include tools for the identification of anxiety and depression disorders in the diagnosis and treatment of tinnitus. [@JR0975or-35] [@JR0975or-36]

This study has some limitations that should be mentioned. First, our sample was selected at the tinnitus outpatient clinic of a general hospital. Thus, the vast majority of the patients investigated had already been treated in other services without resolution of your problems, which could justify that even in the situations of mild loudness, some patients considered your annoyance as catastrophic. And finally, we do not investigate the relevance of the different etiologic factors for tinnitus loudness and annoyance. We included only patients with a sensorineural hearing loss, and some studies showed that conductive hearing loss and severe head injury had a stronger influence on loudness and annoyance. [@JR0975or-8]

The strengths of the present study were that we analyzed the association between different tinnitus-related characteristics with individual analysis of the scores of sub-scales of THI and the VAS. With this information, it is possible to better understand the functional impact on the quality of life of patients with tinnitus.

Conclusion
==========

Tinnitus generated a level of annoyance in patients with hearing loss, in terms of catastrophic, functional, and emotional aspects, regardless of loudness, frequency, or time of onset. Hearing loss was a factor that interfered with the loudness of tinnitus. In the present study, we did not find a correlation between VAS and THI.
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